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(54) Title: PERFLUOROPOLYETHER COMPOUND AND LUBRICANT AND MAGNETIC DISK USING SAME 




(57) Abstract: A compound represented by 
the following formula (I) and a lubricant and a 
magnetic disk using such a compound are disclosed. 
A-CH 2 CF 2 0(CF 2 CF 2 0)m-(CF 2 0)n-CF 2 CH 2 -B (I) 
(wherein A is an amino group having a hydroxyl group; 
B is a hydroxyl group, an amino group not having a 
hydroxyl group, or an amino group having a hydroxyl 
group; m is a real number from 5 to 36; and n is a real 
number from 4 to 30.) 



^ (57) g fa : it (I) -Q&ZtlZit&to&lfZtlZmi^t: 
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m m m 

A-yjv^ru^v x.-^Mt&m, &£z£z.n%m^ femmm 

5 

10 wm<Dmmmzmm^n^^m^^n^n^^^mmm\zm't^ 0 

mm?* a x a <D$zmmm<DM^izmK mmmfox&zmm.^j x y turn© 
mm • m&zffv^y \z£o3&MimEmm-rz>£xm<te^x^z>o mm.^^ 

Tv^„ z.<Dmmm\rm^mmM^m^4x^^mizm^vxmmvxu^ e 
mrnmm t vxte-miz a°- y^-t u ^ u x-^;i^;s ^ n, t^x%^v 

F£(Dl&MMm<, WA^t§7'?y ; E>hftM©Fomb 1 i n^b 
&m-t)^mx&Z> 0 Fombl in^ll©S*f^ttIILM^ (CF 2 
20 CF 2 0)m- (CF 2 0) n - ®A-7Md#>J X-rJl/Tfel). 

b#>U Fombl i n^(DA°— 7JWnlUl- TJWS'Sy ^<DUU^<DA 

25 ±^e>^-r^o 
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Fomb 1 i nl&<DA— 7 )V#U#V ^—^)V(DftB%:VbM't2>W$QML\sT 

wtr^ti jim^ttm x - 1 p^^nti^. x- 1 p^^^^^n* 

y * ->S# 6 flu^ b fc* jfp & £ o 

5 X - 1 P out gij»ai««y^ D*7 7 7f >»V7;i/t n^u X 
*.fc£, 3M^tiHFE-7 10 0, HFE-72 00) k:tt**g^<5? 

io -rs%©©> mnmmM<Dm^\zm^^^—y)v^u^~-^>-^(Dmm\znmm.. 
20 wh*«*i;*. 

-X^-h -Xh^y (CSS) K^ii^^T^§. bjfrU -5- CD 

25 tt^cfr^ttsp^^^o, ^ tftutra^Mbfe^ii^e>T ; ^7 > ^ 
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timBWiTzmzn^Tj zism> mm) tm^x^^ 7,7-tflnmx^u 

Z>7>~7' n-F • 7>n-F (L/UL) ^feiffl^ntv^, 
5 ^LTAy F£^7^<£>&giit m±S) &m< (i&<) bfcD> ^T.S'tf) 

-7Mn^iJI-rJk (Fombl in Zdo 1 , Fombl in Z-T 
15 ^^InljiT^^^o 

^§7 = yin mim j^sti^ ^mm<DT^>i^m^(D7 $ymx&& c 
25 7, ? (D^miti)m^± * m b x i> & „ 



WO 2004/031261 ^^DT/JP2003/0 12570 

4 

ammxm 1 ] 

Macromolecules\ 1992 2 5^ p. 6791-679 

9 

5 Proceedings of The Micromechanics 
for Information and Precision 
Equipment Conference, Tokyo, Japan, 
1 9 9 7^ p. 3.6 7 - 3 7 0 

mtftjcm i : xmftfm 6 o 8 3 6 0 0 -^mrnrn 

10 mnJCM2^ ^?ll-1 7 2 2 6 8^t 

n±<D&mt*m&fc®^j omtemzT&^n&i s.ooor pmj^±t 

/we& < mm±fa<Dum(D±g- t>*^ & m^z & 0 

mm&-c-&nmm*fr5 ti»^»iT, ^mii^iiK&D-hfr& 

SIC, f^^^SIi:A7 H©3te*^#U,h^^Xi7&lHlS$i±?>Xli> 

25 zz\zmmM&mm?zz.L\z&%.?jx2mm±ommt£&wM?%fctb\z 
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10 ^ (i) Tjg^nsM. 

A-CH 2 CF 2 0(CF 2 CF 2 0)m-(CF 2 0) n-CF 2 CH 2 -B ( I ) 

»7KfS$tt57$yST^(3, mli5-3 6©*», ntt4~3 0©MT 

15 (2) SC (I) Ofl3^«*^t*IJM!l. 

A-CH 2 CF 2 0(CF 2 CF 2 0)m-(CF 2 0) n-CF 2 CH 2 -B ( I ) 

^7jctl^tt§7^ y»-e$.«3> m«5-3 6 0^ n 4 ~ 3 0 ©HicT 

20 (3) 3z&#±\z'j>fc< thmmm, &mm&mi$v, ^(D^m\z^-y)v^-u 

&iS»Ji7&<5S; (i) n^{b^!!ti ^ 1 5 ^ t si^t ^ x ^ , 
( 1 ) #%§s©/\°- 7;^ n# u x-^;^cd^^7J<^s 75/it 

25 ( 1 - 1 ) 
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&1\ (CF 2 CF 2 0)m-(CF 2 0)n-TM*SMSo 

10 1"^7 = >ib^i©SAia h U 7 7- h © 2 Si^±Tfe &AVfrhV7 

. zKTtfei£U gMWcDit-Sm (I) M*^^7KmS©A°-^;V^D^U 
x-T;^ttli7^-> ; E>MI:lFomb 1 in Zdol^a^. 
15 fcSMfcjfifc*, HO-CH 2 CF 2 0(CF 2 CF 2 0)m-(CF 2 0)n-CF 2 CH 

151 0 0 0-7 0 0 0T&£„ 

TKi^ Sr^fT § T 5 ><fb^ 4b £ V T tt^J A Itmmik 1 ~ 8 0 7 JVtJ J ~)V 7 $ 
>, ^m^c7~2 0 00^#^T5>T;U*y-;W, M6-2 0OAtD7$ 

Kitl-8©7JWy-JV7$>ttTtt^^y^75>, x^y-;vy 
yn;iy-;i/T^>> :/^/-;V7^>, ^it/-;i/T$ >#^M^T 

££<>:^Ti*3 0 ^it 7 ~ 2 0 ©^75 >7JW 7 ITS, 2-7 
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(1-3) 7Km«£*b&^TS/«£fcte7Rg£* 

io t== y»-T?&£^, ffi(^)*^«7KMS^*-b^vi7^y^^fc«7j<^S"r$.oT 

7jcM«^Wb75:^y$/«^^AT^^«, ±12 (1-1) ©^^^t- 

575 y s^A°-7;v^-n^u x.-^-jk<D^mzmA^nr^it^m(D 3 ^© 

^7Si7KMS^WT^T5 7»VN°-7;i/^-n^iJx-^;V©a-*^^#A^ 

nrdt^m * # § it #-c € & . 

7j<mS^Wb75:Vi75 >fc&W£ LT\ZM%-&$Lm$k 1-10 T©J}g^y 5 
jg*li$t6~2 0©M7 5X Ktt4~2 0(DArD75>fH!l^t 
25 ^Ct^Tt^. 
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7ntf;i>X5>, y^;V7^>> ^>f^7^>s ^\^'>;i/T^>^s^j^-r§ 

5 Mm%k4:~2 0©^fn7^>tLTIi^7^>f^t§C<!:^^5 o 

mtt5~3 6, ^U<tt7~2 5, b < 7 ~ 1 5 GQlHitTrife^o 

nte4~3 0> fftb<«6-2 5, £ b <« 6 ~ 1 5 ©HUtT^., 

io (i-4) mm 

erV * ^ £ irj± $ -& £ 7t *e> <t b t (Dm jfo&ujs e> n-s o ^ n 

iitUT©ffll^f)tl§. ICFomb 1 i n^(D/V7MD#Ul- 
,(1-5) #iffl7j& 

20 m - ^ m a u x- 7=-; wb^r £ ffi v > xmmm & mm-r & \z w vv 
smtmrnm* ^^3Mtts#itiHFE-7 1 o o, hfe 

- 7 2 0 0, 7x.ts>W&£&m^-bU)]sXFmmtft>ft2> 0 IIr^77, 

25 mm^-7t£E(DmmmtvTm^%mz-mzmftmz&%(Dfim&v^o & 
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(2) i^T^fX^H^^T 
(2-1) liT-f^i'©!^ 

^mjfte#-^>, sic, s i o 2 m<Dttmi>mtf znz> 0 ;n^«±(ix 

15 /Vy^Wfil^nS, Sfe#m®^7,A-/^^T?^-r^±^-a-, Ar/N 2 ^ 
tr^5 Tir-i' X ^ ©S® 1 ~ 3 n mgl®^© & 3 & <£> tW-MfS: 

-#L o a d/Un 1 o a d^O^te^ X ^jg|frl$©5V X ^ F 

(2-2) SSiBO^^ 
25 Jfcte»»l©JgJfc#fefclBj*-r«>. mffiffl»JS<DJP£te*U~2 nmT?»5fc 
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W4 0tT2 0mm 2 / s e cgg©A'JP^/'!-7Moi-fJ^ 

^ l © £ „ <D4k&>yo*mmffl tvxm^^>m^% mmgwrnim 
ffi - ^ n # u - 7=-;v*3 «t m <Dfc&m* mm-r %> t> © * 

S&f*. ^t«3Mt!PF- 5 060, PF-5080, HFE-71 
00, HFE-7 2 0 0, ra^>ttI©A- h WVX 0^7 y i W# 

io wfe>n& 0 

(2-3) J&ffl. 

20 -> 3 »xfA, 5 s — a. m^mm, PHsf©§i«, Rtxtf;p©g&?E, 
<f?us> 

25 ^5V7;^<£3i#tTi^ Ma^,-x^7 > i7^^b«^5 :r ^7;^'afi^j:D^ji 
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mmm i 

(HOCH 2 CH 2 ). 2 N-CH 2 CF 2 0 (CF 2 CF 2 0)m- (CF 2 0) n-C F 2 
CH 2 -N(CH 2 CH 2 OH) 2 O^J* 

20 aiFombl in Z -DOL ( 1 0. 0 g), fcfU z?> ( 8. 7 g), i?*^)V 

75 y tru> ? > (i. 8 g) *3ir;^nn^^> (5 om 1 ) ^Jtmi^-r^o 

^©»^UT, ^7KhU7;W^O^^>7>;i/^>m (13.9g) £*$>o< 
25 (9 0ml) £$s;bnu i?^ n ^ >«hx^ y -;i/co?g^^^^ ^T?5fe^f 
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0. 3 g) Sr^fc. #6nfchU77-h (1 0. 0 g) £^X^y-;V75 > 
(8.0g) «s 10 5t:T4 8[|FW^Iit^ NMR£J:DKJ&0**jft 

5 F (3 0ml) fciSsifflU TKt^^y— JV©ll^^ffi^T^-r?>o sSISfc 
iDA-hWPXF^StT, SWi-r*Yb^l (9.0g) £*§fc. 

1 H — NMR (*jBIE : 7;V^-n^"tJ->, S»I:fh7^->7 
» : 

<5 = 3. 0 p pm [8H, Rf - [C F 2 C H 2 -N - (CH 2 CH 2 OH) 2 ] 2 D, 
3. 2 p pm C4H, R f - [CF 2 CH 2 -N- (CH 2 CH 2 OH) 2 ] 2 ], 
15 3. 6 p pm C8H, R f - [CF 2 CH 2 -N- (CH 2 CH 2 OH) 2 ] a ], 
5.0ppm [4H, R f - [CF 2 CH 2 -N- (CH 2 CH 2 OH) 2 ] 2 ] 
1 9 F — NMR (gI:^:U 1« : M4>©OCF 2 CF 2 CF 2 CF 2 0 
§-125. 9p pmttS.) : 

§=-72.8ppm, -75. lppra C4F, Rf - [CF 2 CH 2 -N- (C 
20 H 2 CH 2 OH) 2 ] 2 ] 

m= 11.1 n= 1 0. 0 

^WJl fC|Hm©7j?S^T#e>nfc hU77-h (10.0g) <hl-t?^5 
25 i^>X^7-;V (6. 5 g) 10 5"CT4 8 l$M»#**IMrr2>. NMRC 
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ICA'-bWl/XF (30ml) £$&iflU 7K«hp^ /-;i/<D^^££ffl^T& 
^t§o HSfdctOA-h l/MF$iSLT, mm£T2>4t&W2 (7.2 
g) 

'H-NMR (»H : /I— 7;i/^-n^U->, £$"ftfl? : h 9 jWVS'^ » : 
5 = 2. 4ppm C8H, R f-[CF 2 CH 2 -N=(CH 2 CH 2 ) 2 =N-CH 2 CH 2 OKQ 2 ), 
2. 4ppm C4H, Rf-[CF 2 CH 2 -N=(CH 2 CH 2 ) 2 =N-CH 2 CH 2 OH3 2 3, 
2. 8ppm C8H, Rf-[CF 2 CH 2 -N=(CH 2 CH 2 ) 2 =N-CH 2 CH 2 OHl 2 L 
10 3. 6ppm C4H, R f-[CF 2 CH 2 -N=(CH 2 CH 2 ) 2 =N-CH 2 CH 2 OH3 2 D, 
4. Oppm C4H, Rf-[CF 2 CH 2 -N=(CH 2 CH 2 ) 2 =N-CH 2 CH 2 OH] J, 
1 9 F — NMR SfUjIi^WOOCFaCFjCFjCFjOS 
- 1 2 5. 9 p pmttS,) 

5 =- 7 3. 7 p pm, -75.7ppm C4F, Rf - [CJF 2 CH 2 -N = (C 
15 H 2 CH 2 ) 2 = N-CH 2 CH 2 OH) 2 ] 

(_hfBm5tS:4 1 ©-N=(CH 2 CH 2 ) 2 = N-«tf^^>?-;Vg^$,^^-ro) 
m= 9.2 n = 1 1 . 8 

^Jfifll 3 

(HOCH 2 CH 2 ) 2 N-CH 2 CF 2 0(CF 2 CF 2 0)m-(CF 2 0)n-CF 2 
20 CH 2 -OH I4k&®3] <D&J$, 

mMMitztm<DjjmzTnznfrhv-7?~-h (io.o g ) <t>?x^y- 

;VT^> (4. Og) 1 0 5"CT?4 80tram#S»T^o NMR(:<kOS 

nwpxf (3 0mi) £8&inu *t^^y-;vcDfi-&*«*ffiViTifc#*r*. 
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U Btt£*rsfl^tt3 (2.0g) *mzo 

ft^* 3 <Ofls4t«jfitt, SIJSfllltHfcfc, NMR{££i9*SlSbfc 0 
1 9 F — NMR (JgJiftU i?tI:Mf©OCF 2 CF 2 CF 2 CF 2 0$ 
- 1 2 5. 9 p pmtt§J 
5 5=-81.3ppm, - 83.3ppm [2F, Rf - (CF 2 CH z -OH)] 
5=-72.8ppm, -75.1ppmC2F, Rf - [CF 2 CH 2 -N- (C 
H 2 CH 2 OH) 2 ]] 
m= 10.0 n = 11.0 

mrnm i ic®m<^^^x#e»nfe hU77-h do.og) 1 2 -x^;i, 
y^/x.5>y—ji (6. 1 g) 10 sic-c 4 8B#p B m#£$yrr£o nmr 

tftA-hl/^XF (3 0ml) £^ilU 7K<h*^y-;i^*g<grl&£ffl^ 
15 TW§. mSfccfctJA- M/^XF^iSbT, mMiiTZ>4k&M4 
(6. 8 g) £#fc 0 

1 H — NMR : A°-^;i/^-n^\^r+>->, : h 9 » : 

6 = 1. 2ppm C6H, Rf-[CF 2 CH 2 -N(CH 2 CH3)-CH 2 CH 2 OHl 2 ), 

20 2. 3ppm C2H, R f — [CF 2 CH 2 — NfCHaCHg) — CH 2 CH 2 OH] 2 ], 
-2. 9ppm C8H, Rf-[CF 2 CH 2 -N(CH 2 CH3)-CH 2 CH 2 OH0 2 D, 
3. 2ppm C4H, Rf-[CF 2 CH 2 -N(CH 2 CH 3 )-CH 2 CH 2 OH 2 3, 
3. 5ppm C4H, R f — [CF 2 CH 2 — NCCHaCHg) — CH 2 CH 2 OH] 2 ] 
1 9 F — NMR mmtnV, l?W:4»0OCF 2 CF 2 CF 2 CF 2 O$ 

25 - 1 2 5. 9 p pmttS.) 
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fi=-74.5ppm, -76.6ppm C4F, Rf - [CJ1 2 CH 2 -N (CH 2 
CH 3 ) -CH 2 CH 2 OH] a ) 
m= 10.9 n= 1 0. 5 

&%mi ofcH$#ffp6 o 8 3 6 o o nwmm\zw,M<ofc&m) 

5 (CH 3 CH 2 CH 2 ) 2 N-CH 2 CF 2 0(CF 2 CF 2 0)m-(CF 2 0) n-C F 2 
CH 2 -N(CH 2 CH 2 CH 3 ) 2 lik&Hl 5 ] (D^&L 

mmz. t H n Z> A'- y )V3r u ^ u x~ t)Vt? %> Z> 7 1> ~>^E > b 

*±§£iFomb 1 in Z-DOL (10,0g), tfU (8.7g), v 5 *^;!/ 
T$/t D U^> (1. 8 g) &J;U^^od^> (5 0ml) £Jf#*H^-T3o 

10 uC^tfc^bT, ISzKHJ 7)V3TU*?>7,)]'*>M. (13.9g) *ty-o< 

A°-^;i/^-n^\^>^^5febT, @Wmh'J77-h (10.3g) 
15 #6tl^:bU7^-h (lO.Og) i:>?^Dtf;i/y^> (7.2g) M 

20 £fcl%t>5 (9. 0 g) £#fc 0 

1 H — NMR mU: n~y)\/^U^^r>, mmmm : ^h? *^)Vzsy 

<5 = 1.03ppmCl2H, Rf - [CF 2 CH 2 -N (CH 2 CH 2 CH 3 ) 2 ] 2 3, 
25 1.58ppmC8H, R f — [CF 2 CH 2 — N(CH 2 CH 2 CH 3 ) 2 ] 2 ], 
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2.67ppmC8H, Rf-[CF 2 CH 2 -N (CH 2 CH 2 CH 3 ) 2 ] 2 D, 
3.08ppm C4H, Rf - [CF 2 CH 2 -N (CH 2 CH 2 CH 3 ) 2 ] 2 ) 
1 9 F — NMR OgJtfcU S»S:.»*0OCF 2 CF 2 CF 2 CF 2 O$ 
- 1 2 5. 9 p pmtt§„) 
5 6=- 7 4. 6 p pm, -7 6. 7ppm C4F, Rf-[CF 2 CH 2 -N(CH 2 
CH 2 CH 3 ) 2 ] 2 ] 
m= 11.2 n = 1 0. 1 

^»!ll~4S:rXit^Ml-e^bfe{^#J (^#7 1-5) £^n^*l3M 
10 tlHFE-7 10 0l«n„ H©^CDft-&%l~5CD*maVi'rnfe 
0. lfi*%T&£ 0 fi#2. 5-T>^©^^X^$:CCD^^l^^mMb, 

?s^2mm/'s-r§i#±tffeo -eo&i o o < c©fiii*f £ 2 o^rac©»^c^ 

^-Tf^ X^±0-(M©«J|^igt5 f A & 

15 }C> C©t^^^HFE- 7 1 0 0+fcl Ofrmmmis. Ig4mm/sT?l 

7,^ t<Dmm&(Dffim&7KTfi^t ut, — Steffi v> entv^^> pm&um 

20 tf>Fm (%) =100b/f 

>htiFombl in Z d o 1 &±|B£l83«lfc#> F*&SS£bfc. &&F 
omb 1 i n Zdol (Zdol-4 0 0 0) $^6t|BIt5, HO- 
CH 2 CF 2 0(CF 2 CF 2 0)m-(CF 2 0)n-CF 2 CH 2 -OH 
25 [m= 20.0 n = 1 9. 6, fc&tfoQ] 
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5 C*1J 





tf?>FSp (%) 


-fk^i (il^JioM) 


4 5 




4 2 




4 5 




3 5 




2 1 


te-£r'#)6 (Fomblin Zdol-4000) 


1 7 



i ~ 4 si/it^j i T^fii b fcf b^i 1~5) mmzit^mQ 

10 ^ffi^S; 0. 5 Mm) £AfU «<h-5i§^ffiViTl 5#£Ui^bfc 

/DTA) ^^fflbT«bfCo Kgftfc*. ^2 0mg^e^SOTlAn, g 
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mmm^m (%) 






100^ 


200^ 


1005H£ 


200#i& 


mnm 1 vit^m 


5 


8 


6 


1 1 


mmm 2 vfc&m) 


5 


9 


7 


1 1 


mmm 3 vit^m) 


6 


9 


7 


1 2 




4 


1 0 


6 


8 


. 5 
(jtwj 1 <oit^m 


1 0 


2 0 


1 1 


2 3 


(Forablin Zdo 1-4000) 


1 5 


2 8 


3 3 


10 0 



10 



15 



1 tmmzLXm&O. lli%©fMl~40HFE-7 100^ 

tea ^-^>S«DLC^IiT*^)o £<£>^X^£_hf2HFEi§?£f;: 1 ^|HJ 
SMSU mm.2mm/ s7?m%±\?fz. 0 ^(DWlI 0 O'CcDfiiBWfc^ O^fflfeB 

fee 31©TO*© :s F^SiJP«^2 0-2 5 At$§o £fci£ij&CDfc&fl-£^6 

tmm^m'v&ztfmmcDmm (0.211%) ©^^^ D u^itm$ 
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